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SUMMARY
A total of 320 horses were studied in this paper, both male and female, between two and 17 years of age, which were used for
traction of wagons in the urban area of the municipality of Londrina (PR). These animals were kept, after their daily work, in
abandoned areas or plots, in the outskirts of the urban area of the city. When these animals were attended by the veterinarians,
between 1996 and 2005, none of them presented symptoms suggesting leptospirosis. The most frequent reasons for the visit were
loss of weight, unwillingness for work, parasitism, laminess, and wounds. Microscopic Seroagglutination Test (SAM), with 22
Leptospira serovars, was performed in sera sample from all these animals. The aim of this study was to investigate the occurrence
of antibodies against Leptospira spp. in horses from the urban area of Londrina (PR). From the samples tested, 214 (66.88%) were
considered positive, with titers between 100 and 3200, being that 49 (22.90%) presented antibodies against a single serovar of
Leptospira, and 165 (77.10%) samples presented antibodies against two or more serovars simultaneously, where in 88 (53.33%) it
was possible to characterize the most likely probable serovar. Antibodies against the serovar Icterohaemorrhagiae were detected in
32 (23.36%) animals.
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INTRODUCTION
Leptospirosis is one of the most widespread zoonoses in the world.
In Brazil it is considered an endemic disease, posing serious risks to
public health (FIGUEIREDO et al., 2001). Despite being known as a
serious disease, in horses the majority of infections by leptospira seem
to be asymptomatic (HATHAWAY et al., 1981; ELLIS et al., 1984).
Animals living in the outskirts of urban areas, where sanitary and
infrastructure conditions are poor, next to dumps, open-sky sewage
systems, and in contact with other animal species, are considered at
risk for leptospirosis (GENOVEZ, 1996). Among the various species
considered as maintenance host animals of Leptospira spp. (BARWICK
et al. 1997), horses can be considered important reservoirs for the
transmission of this microorganism to other animals and even to men
(ROMERO et al. 1993).
Leptospirosis in horses can be caused by different Leptospira serovars.
However, in Brazil there have been prevalences of antibodies against the
serovar Icterohaemorrhagiae (LILENBAUN, 1998; LANGONI et al.,
2004). Rodents are considered hosts for serovar Icterohaemorrhagiae, and
are seen as a source of infection not only for other animals but also for
human beings (SANTA ROSA et al., 1980; FAINE, 1982).
The aim of this paper was to investigate the occurrence of antibodies
against Leptospira spp. in horses used for pulling wagons in the urban
area of Londrina (PR).
MATERIALS AND METHODS
A total of 320 animals, males and females, aged between two and
17 years of age, used for traction of wagons in the urban area of Londrina
(PR), which were assisted in an extension program named “Projeto
Carroceiro”, between 1996 and 2005 in the Veterinary Hospital (HV)
of Universidade Estadual de Londrina (UEL), were studied. None of
the animals assisted in the Project presented symptoms suggesting
leptospirosis, and the most frequent reasons for the assistance were
weight loss, unwillingness for work, parasitism, laminess, and wounds.
These animals were kept, after their daily work, in derelict areas or
plots, situated in the outskirts of the urban area of the city.
A blood sample was taken from each animal when it was being
seen as part of the project. After the extraction of the sera, each sample
was kept in sterile container and stored at -20 °C until its usage in the
Microscopical Seroagglutination Test (SAM), in the Leptospirosis
Laboratory of Preventive Veterinary Medicine Department at UEL.
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In order to detect antibodies against Leptospira spp., all sera
samples were tested against 22 reference serovars: Australis, Bratislava,
Autumnalis, Butembo, Fortbragg, Castellonis, Bataviae, Canicola,
Whitcombi, Cinoptery, Grippothyphosa, Hebdomadis, Copenhageni,
Icterohaemorrhagiae, Panama, Pomona, Pyrogenes, Hardjo, Wolffi,
Shermani, Tarassovi and Sentot and were stored at 28° C for five to 10
days in media EMJH (DIFCO®-USA), modified by the addition of
rabbit sera. The samples presenting agglutination of 2+ or more in the
dilution 1:100 were considered positive, being those considered positive
further diluted in a series manner and examined until the determination
of maximum positive dilution (MYERS, 1985).
The analysis of the results considered as the more likely the serovar
presenting the highest titer. The animals which presented reaction to
titers equal to two or more serovars were excluded from this analysis,
and considered positive for Leptospira spp. (FÁVERO et al., 2002).
RESULTS
From the 320 horses studied, 214 (66.88%) were considered
positive, presenting titers between 100 and 3200 for one or more
serovars. Among the animals which presented seroreaction, 49
presented antibodies against only one serovar, and 165 presented
antibodies against two or more serovars, where in 88 it was possible to
characterize the most likely serovar (Fig. 1).
Serovar Icterohaemorrhagiae was the most likely serovar in 32
animals, followed by Grippothyphosa in 18, Hebdomadis in 15,
Castellonis in 14, Pyrogenes in 11, Fortbragg in 10, Pomona in nine,
Sentot in seven, Canicola in six, Butembo in four, Bratislava in three,
Hardjo in three, Shermani in two and Australis, Autumnalis and
Bataviae in one each (Table 1).
Titers obtained against serovar Icterohaemorrhagiae ranged from
100 to 800, Grippothyphosa from 100 to 3200, Hebdomadis from 100
to 3200, Castellonis from 100 to 1600, Pyrogenes from 100 to 1600,
Fortbragg from 200 to 3200, Pomona from 200 to 1600, Sentot from
100 to 800, Canicola from 100 to 800, Butembo from 100 to 200,
Bratislava 100 to 800, Hardjo from 800 to 3200, Shermani from 200 to
400, Australis with 100, Autumnalis with 100 and Bataviae with 400.
Table 1
Most likely serovars and titers detected in the Microscopical Seroagglutination Test (SAM), performed with 22 Leptospira interrogans serovars in 137 seroreagent
horses used for traction of wagons in the urban area of Londrina (PR) between the years 1996 and 2005
Serological titers
Serovars 100 200 400 800 1600 3200 Total (%)
Icterohaemorrhagiae 12 12 07 01 - - 32 23.36%
Grippothyphosa 03 02 03 07 01 02 18 13.14%
Hebdomadis 03 02 03 02 03 02 15 10.95%
Castellonis 02 06 03 02 01 - 14 10.22%
Pyrogenes 03 04 02 01 01 - 11 8.03%
Fortbragg - 01 05 02 01 01 10 7.30%
Pomona - 03 02 03 01 - 09 6.57%
Sentot 01 02 03 01 - - 07 5.11%
Canicola 01 01 03 01 - - 06 4.37%
Butembo 03 01 - - - - 04 2.92%
Bratislava 01 01 - 01 - - 03 2.19%
Hardjo - - - 01 - 02 03 2.19%
Shermani - 01 01 - - - 02 1.46%
Australis - - 01 - - - 01 0.73%
Autumnalis - 01 - - - - 01 0.73%
Bataviae - - 01 - - - 01 0.73%
Total 29 37 34 22 08 07 137 100.00%
A. Negative Results; B. Positive for only one serovar; C. Positive for more
than one serovar (most likely serovar not identified); D. Positive for more
than one serovar (most likely serovar identified).
Fig. 1 - Microscopical Seroagglutination Test (SAM), performed with 22 Leptospira
interrogans serovars, in sera samples of 320 horses used for traction of wagons in the urban
area of Londrina (PR) between years 1996 and 2005.
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DISCUSSION
The results from the SAM in the seroreagent horses of this paper
suggest the existence of different sources of infection in the areas used
for keeping these animals after their daily working period. These places,
characterized by abandoned plots or areas in the outskirts of the urban
region, presented basic conditions for the breeding of rodents, and
other horses, cattle, canines, and even marsupials were also found in
these areas. According to FAINE (1982), Leptospira spp. infection is
directly related to the handling characteristics and environmental factors
which expose the animals to risk factors of infection and for ROBERTS
(1969), the main source of transmission of horses leptospirosis is the
direct contact with urine contaminated with Leptospira spp. In this
paper, the percentage of seroreagent horses was of 66.88. LANGONI
et al. (2004) examining sera samples of horses in the states of São
Paulo, Goiás and Mato Grosso do Sul found antibodies against
leptospira in 54.00% while LINHARES et al. (2005) found 45.05% in
Goiás. These results indicate that leptospirosis in horses occurs with
considerable frequency, varying according to the region studied and
the possible sources of infection.
In 32 (23.36%) of the positive samples, antibodies against serovar
Icterohaemorrhagiae were detected. The prevalence of serovar
Icterohaemorrhagiae found in this paper suggests the participation of
rodents in the transmission of the disease, since infected mice and rats
are reservoirs for this serovar and also possible sources of infection
(FAINE et al., 1999). The unorderly urban growth and the existence of
garbage scattered in derelict plots provide an ideal environment for
the proliferation of the murine population, being an infection source
of Leptospira spp. for other animal species and also for humans
(CÔRTES, 1993).
Antibodies against serovar Grippotyphosa were found in 18
(13.14%) animals. This serovar has been frequently found in wild
animals, suggesting their participation in the transmission of the disease
(SANTA ROSA et al., 1975; LINS & LOPES, 1984). FÁVERO et al.
(2002) despite finding greater prevalence of antibodies against serovar
Grippotyphosa in sera from horses in the Mato Grosso do Sul State,
have considered this serovar as having a low frequency in horses and
suggested further investigation in order to identify the origin of the
sources.
The percentage of seroreagent horses for serovars Hebdomadis
(10.95%) and Castellonis (10.22%) found in this paper suggests the
participation of bovines in the transmission of Leptospira spp. for the
animals studied. In Brazil, serological data in cattle have detected
antibodies against serovars Hebdomadis and Castellonis in low
frequency (RODRIGUES et al. 1999; LANGONI et al. 2000). The
owners of the animals in this study, who possessed their animals for a
longer time, informed the researchers of the possibility of their horses
living together with cattle in the derelict plots. However, a more detailed
analysis of this situation was hampered due to the fact that some owners
whose animals had been recently acquired had no detailed knowledge
of previous living arrangement of their animals. In this paper, the
presence of seroreagent horses for the other serovars (42.33%) indicates
a possible contact with these Leptospira serovars, hosted by different
species, in areas contaminated with urine. MYERS (1976) considered
horses susceptible to several Leptospira serovars and for BOLIN (1996),
the prevalence of serovars vary according to the region and the presence
of maintenance hosts.
The results of this paper suggested that environmental factors such
as poor sanitary conditions and the gathering of litter in the abandoned
areas or plots used for the permanence of horses during the night have
relationship with the high frequency of antibodies against Leptospira
serovars detected in those animals. It must be considered, still, that
108 (50.47%) of the total seroreagent horses presented titers considered
high (≥ 400) without presenting any symptoms. Sanitary measures
applied to the environment and the spreading of information about
leptospirosis are of utmost importance for the prophylaxis of the disease
in the horses used for traction of wagons in the urban area of the city
of Londrina (PR). The possibility of assymptomatic seroreagent animals
eliminating Leptospira spp. through urine and the proximity of these
animals to man indicate the need of further studies to determine the
importance of these horses in the transmition of leptospirosis to man.
RESUMO
Ocorrência de anticorpos contra Leptospira spp. em eqüinos de
área urbana de Londrina, Paraná, Brasil
Foram estudados 320 eqüinos, machos e fêmeas com idade entre
dois a 17 anos, utilizados para tração de carroças na área urbana do
município de Londrina (PR). Estes animais eram mantidos, após a
jornada diária de serviço, em áreas ou terrenos baldios, localizados na
periferia da área urbana do município. Por ocasião do atendimento,
realizado entre 1996 e 2005, no Hospital Veterinário da Universidade
Estadual de Londrina, nenhum dos animais apresentou sintomas
sugestivos de leptospirose, sendo os motivos mais freqüentes, o
emagrecimento, a indisposição para o trabalho, a verminose, problemas
no sistema locomotor e feridas. A prova de soroaglutinação
microscópica (SAM), com 22 sorovares de Leptospira, foi realizada
em amostra de soro de todos os animais. O objetivo deste trabalho foi
investigar a ocorrência de anticorpos contra Leptospira spp. em eqüinos
da área urbana do município de Londrina. Foram consideradas positivas
214 (66,88%) amostras de soros com títulos entre 100 e 3200, sendo
em 49 (22,90%) detectadas anticorpos contra um único sorovar de
Leptospira e em 165 (77,10%) amostras com anticorpos contra dois
ou mais sorovares simultâneamente, sendo em 88 (53,33%) destes
caracterizado o sorovar mais provável. Anticorpos contra o sorovar
Icterohaemorrhagiae foram detectados em 32 (23,36%) animais.
REFERENCES
1. BARWICK, R.S.; MOHAMMED, H.O.; ATWILL, E.R.; MCDONOUGH, P.L. & WHITE,
M.E. - The prevalence of equine leptospirosis in New York State. J. Equine vet. Sci.,
9: 119-124, 1997.
2. BOLIN, C.A. - Diagnosis of leptospirosis: a reemerging disease of companion animals.
Semin. vet. Med. Surg., 11: 166-171, 1996.
3. CÔRTES, J.A. - Aspéctos epidemiológicos e ecológicos da leptospirose. In: ENCONTRO
NACIONAL EM LEPTOSPIROSE, 3., Rio de Janeiro, 1993. Resumos. Rio de
Janeiro, Ministério da Saúde; Instituto Oswaldo Cruz; Fundação Nacional da Saúde,
1993. p. 53-57.
4. ELLIS, W.A. - Bovine leptospirosis in the tropics: prevalence, pathogenesis and control.
Prev. vet. Med., 2: 411-421, 1984.
330
HASHIMOTO, V.Y.; GONÇALVES, D.D.; SILVA, F.G.; OLIVEIRA, R.C.; ALVES, L.A.; REICHMANN, P.; MULLER, E.E. & FREITAS, J.C. - Occurrence of antibodies against Leptospira
spp. in horses of the urban area of Londrina, Paraná, Brazil. Rev. Inst. Med. trop. S. Paulo, 49(5): 327-330, 2007.
5. FAINE, S. - Guidelines for the control of leptospirosis. Geneva, World Health
Organization, 1982. (WHO Offset publication 67).
6. FAINE, S.; ADLER, B.; BOLIN, C. & PEROLAT, P. - Leptospira and leptospirosis. 2.
ed. Melbourne, Medisci, 1999.
7. FAVERO, A.C.M.; PINHEIRO, S.R.; VASCONCELLOS, S.A et al. - Sorovares de
leptospira predominantes em exames sorológicos de bubalinos, ovinos, caprinos,
eqüinos, suínos e cães de diversos estados brasileiros. Rev. ciênc. Rural, 32: 613-
619, 2002.
8. FIGUEIREDO, C.M.; MOURÃO, A.C.; OLIVEIRA, M.A.A. et al. - Leptospirose humana
no município de Belo Horizonte, Minas Gerais, Brasil: uma abordagem geográfica.
Rev. Soc. bras. Med. trop., 34: 331-338, 2001.
9. GENOVEZ, M.E. - Leptospirose em cães. Pet vet., 1: 6-9, 1996.
10. HATHAWAY, S.C.; LITTLE, T.W.A.; FINCH, S.M. & STEVENS, A.E. - Leptospiral
infection in horses in England: serological study. Vet. rec., 108: 396-398, 1981.
11. LANGONI, H.; MEIRELES, L.R.; GOTTSCHALK, S. et al. - Perfil sorológico da
leptospirose bovina em regiões do Estado de São Paulo. Arq. Inst. Biol. S. Paulo,
67: 37-41, 2000.
12. LANGONI, H.; DA SILVA, A.V.; PEZERICO, S.B. & DE LIMA, V.Y. - Anti-leptospire
agglutinins in equine sera, from São Paulo, Goias, and Mato Grosso do Sul, Brazil,
1996-2001. J. venom. Anim. Toxins includ. trop. Dis., 10: 207-208, 2004.
13. LILENBAUM,W. - Leptospirosis on animal reproduction: IV. Serological findings in
mares from six farms in Rio de Janeiro, Brazil (1993-1996). Braz. J. vet. Res. Anim.
Sci., 35: 61-63, 1998.
14.  LINHARES, G.F.C.; GÍRIO, R.J.S.; LINHARES, D.C.L.; MONDEIRO, L.C. &
OLIVEIRA, A.P.A. - Sorovares de Leptospira interrogans e respectivas prevalências
em cavalos da microregião de Goiânia, GO. Rev. Ciênc. Anim. bras., 6: 255-259,
2005.
15. LINS, Z.C. & LOPES, M.L. - Isolation of Leptospira from wild forest animals in
Amazonian Brazil. Trans. roy. Soc. trop. Med. Hyg., 78: 124-126, 1984.
16. MYERS, D.M. - Serological studies and isolations of serotype hardjo and Leptospira
biflexa strains from horses of Argentina. J. clin. Microbiol., 3: 548-555, 1976.
17. MYERS, D.M. - Leptospirosis: manual de métodos para el diagnóstico de laboratório.
Buenos Aires, Centro Panamericano de Zoonosis, OPS/OMS, 1985.
18. ROBERTS, S.J. - Comments on equine leptospirosis, J. Amer. vet. med. Ass., 155: 442-
445, 1969.
19. RODRIGUES, C.G.; MUELLER, E.E. & FREITAS, J.C. - Leptospirose bovina: sorologia
na bacia leiteira da região de Londrina, Paraná, Brasil. Rev. Ciênc. Rural, 29: 309-
314,1999.
20. ROMERO, E.C.; SAKATA, E.E.; PINTO, J.R.; YASUDA, P.H. & BRANDÃO, A.P. -
Estudo de anticorpos aglutinantes para Leptospira e Leptonema em eqüinos em São
Paulo, Brasil. In: ENCONTRO NACIONAL EM LEPTOSPIROSE, 3., Rio de Janeiro,
1993. Anais. Rio de Janeiro, Ministério da Saúde, 1993. p. 134.
21. SANTA ROSA, C.A.; SULZER, C.R.; GIORGI, W. et al. - Leptospirosis in wildlife in
Brazil: isolation of a new serotype in the pyrogenes group. Amer. J. vet. Res., 36:
1363-1365, 1975.
22. SANTA ROSA, C.A.; SULZER, C.R.; YANAGUITA, R.M. & DA SILVA, A.S. -
Leptospirosis in wildlife in Brazil: isolation of serovars canicola, pyrogenes and
grippotyphosa. Int. J. Zoonoses, 7: 40-43, 1980.
Received: 15 January 2007
Accepted: 24 May 2007
